Summary. Out-of- 
Introduction
In man and female rhesus monkeys pulsatile LH secretion is required for normal gonadal function (Dierschke, Bhattacharya, Atkinson & Knobil, 1970; Yen, Tsai, Naftolin, Vandenbergh & Ajabor, 1972; Naftolin, Judd & Yen, 1973; Rowe, Racey, Lincoln, Ellwood, Lehane & Shenton, 1975;  Rubin, Gouin, Lubin, Poland & Pirke, 1975) and is, in turn, dependent, at least in the female, on the pulsatile release of LH-RH from the hypothalamus (Carmel, Araki & Ferin, 1976; Antunes, Carmel, Housepian & Ferin, 1978) . Following the recent development of accurate portable infusion pumps for the pulsatile administration of releasing hormone over prolonged periods, such treatment with "hypothalamic prostheses" (Knobil, 1980) has been shown to be effective in inducing ovulation in hypothalamic-lesioned and infantile rhesus monkeys (Knobil, Plant, Wildt, Belchetz & Marshall, 1980; Wildt, Marshall & Knobil, 1980) and in women with hypothalamic amenorrhoea (Leyendecker, Struve & Plotz, 1980) . Pulsatile LH-RH application was also capable of inducing testicular function in rams during the nonbreeding season (Lincoln, 1979) and in boys with delayed puberty (Jacobson, Seyler, Tamborlane, Gertner & Genel, 1979) .
However, pulsatile replacement of LH-RH has practical limitations in routine use, requiring intensive observation of the patient. Appropriate daily administration of LH-RH or a long-acting agonist of LH-RH would offer a practical alternative approach, and some successes have been achieved in the treatment of male infertility (Aparicio et ai, 1976) and hypogonadotrophic hypogonadism (Mortimer, McNeilly, Fisher, Murray & Besser, 1974; Smith, Donald, Espiner & Stronach, 1979) . Of the reported failures, some at least can be explained by an overdosage of the hormone or agonist, resulting in a down-regulation of pituitary and testicular receptors (Smith et ai, 1979) .
We have therefore compared the effects of pulsatile LH-RH replacement with those of low-dose, intermittent LH-RH agonist treatment on pituitary and testicular functions of the male rhesus monkey. During the non-breeding season, these monkeys can be considered as equivalent to men with hypogonadotrophic hypogonadism resulting from decreased hypothalamic function (Wickings & Nieschlag, 1980a (Nieschlag & Loriaux, 1972) . The intra-and inter-assay coefficients of variation were 2-9 and 9-1% respectively, and the sensitivity of the assay was 25 pg. Serum prolactin levels were measured using commercially available reagents (Isotopen-Dienst West, Dreieich), for which complete cross-reactivity with rhesus prolactin has been demonstrated (Wickings & Nieschlag, 1980b) . The intra-and inter-assay variations were 3-4 and 9-4% respectively, and the sensitivity of the assay was 25 pi.u./ml. Serum concentrations of LH were determined by an in-vitro bioassay using a mouse Leydig cell suspension and MRC 69/104 as the LH standard preparation (Wickings, Quazi & Nieschlag, 1979) . The intra-assay variation was 8-7%, the between-assay variation was 10-4% and the sensitivity of the assay was 1-5 mi.u./ml. Conscious monkeys were electroejaculated by applying both electrodes to the penis, according to the method of Mastroianni & Manson (1963) . The evaluation of seminal parameters was carried out as described previously (Wickings & Nieschlag, 1980a (August-September) and during the breeding season (October), as defined for our rhesus monkeys (Wickings & Nieschlag, 1980a week for two 5-week periods separated by 1 week without treatment. This intermittent administration of the agonist was designed so that the low physiological doses used avoided any chronic overstimulation of the pituitary, which would result in a down-regulation of the testicular LH/hCG receptors, but consistently produced an acute release of LH when given daily for extended periods (Sandow, von Rechenberg, Baeder & Engelbart, 1980 The stippled area respresents the normal range for data collected over 5 years in this rhesus colony (Wickings & Nieschlag, 1980a) . Basai 5-2 ± 2-4 24-0 ± 6-8 21-0 + 6-2 12-5 + 3-4 33-4 ± 3-3 39-0 ± 6-2 5 weeks 6-9 ± 0-9 20-6 ± 4-0 20-5 ± 2-4 5-5 + 0-4 22-2 ± 2-9 35-1 + 2-6 11 weeks 13-3 ± 1-6 50-2 ± 14-2 46-0+13-8
13-0 ±4-1 31-2 ±1-3 (Wickings & Nieschlag, 1980a (Lincoln, Peet & Cunningham, 1977) and red deer (Lincoln & Kay, 1979) .
This seasonal induction of pituitary and testicular function, most probably the result of increased hypothalamic activity (Knobil, 1980) (Wickings & Nieschlag, 1980a) . Full development of exocrine function was not achieved, although the frequencies of both spontaneous and electroejaculation were increased. When ejaculates were obtained, sperm counts were below normal and testicular volumes were still significantly smaller than during the breeding season (Wickings & Nieschlag, 1980a (Plant, 1980) and in adult Macaca fascicularis (Steiner et ai, 1980 (Plant, 1980) , and although some stimulation of pituitary-testicular function was evident, this remained incomplete. The induction of intermittent elevations of LH and testosterone by pulsatile LH-RH treatment, mimicking the normal secretion pattern, results in a more effective stimulation of testicular activity in the sexually quiescent rhesus monkey.
